Four flavonoid glycosyltransferases present in tea overexpressed in model plants Arabidopsis thaliana and Nicotiana tabacum for functional identification.
Tea possesses a distinctive flavor profile and can have health benefits owing to the high levels of flavonoids in its leaves. However, the mechanism of the flavonoid glycosylation hasn't been well studied in tea plants, especially glycosylation at the 7-OH site has rarely been reported. In this study, four UGT genes CsUGT73A20, CsUGT75L12, CsUGT78A14 and CsUGT78A15 were isolated from tea leaves and overexpressed in the model plants Arabidopsis thaliana and Nicotiana tabacum for the functional identification of genes in vivo. In order to characterize the CsUGT functions in model plants, flavonoids in seeds of Arabidopsis and the flowers of tobacco were identified first. In CsUGT73A20-overexpressing Arabidopsis and tobacco, the level of certain flavonol glycosides involved in glycosylation reactions at the 3-OH and 7-OH sites increased considerably, but the level of flavan-3-ols decreased. In CsUGT75L12 transgenic Arabidopsis, the level of flavonol glycosides exhibiting glucosyltransferase activity at the 7-OH position increased markedly, but the concentrations of quercetin and kaempferol and flavan-3-ols decreased. In both transgenic Arabidopsis and tobacco, CsUGT78A14 promoted the synthesis of more flavonol glucosides with UDP-glucose as a sugar donor at the 3-OH glycosylation site. In CsUGT78A15 transgenic plants, flavonol galactosides at the 3-OH glycosylation site with UDP-galactose as a sugar donor were increased. In the tea plant, the corresponding flavonoid glycosides such as kaempferol‑3‑O‑β‑d‑glucosides, kaempferol‑3‑O‑β‑d‑galactosides, kaempferol‑7‑O‑β‑d‑glucoside, and luteolin‑7‑O‑β‑d‑glucoside were identified. And it could be possible that they were products of CsUGT78A14, CsUGT78A15, CsUGT73A20 and CsUGT75L12, respectively.